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— U.S. National/Naval lce-Center

Mission
The U.S. National Ice Center (NIC) is a tri-agency partnership of the United States Navy
(USN), the National Oceanic and Atmospheric Administration (NOAA), and the United
States Coast Guard (USCG) providing global ice and snow analysis and short term
forecasting services for the maximum benefit of the United States government.

Vision
To be the U.S. government’s authority on global sea ice and snow analysis and
forecasting.

Goals

Goal 1. Develop Capabilities Goal 3. Strengthen Partnerships

Goal 2. Transition Science Goal 4. Professional Excellence

and Technology
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~U.S. National Ice Center History

1976: Common requirements between Navy and NOAA resulted in the
formation of the Navy/NOAA Joint Ice Center (JIC).

1995: USCG joined, JIC became the U.S. National/Naval Ice Center
(NIC/NAVICE).

NIC responsibilities established via Annex V under the MOA between
DOC and DON.
— Participating authorities
« NOAA: 15 U.S.C. § 313, 15 U.S.C. § 2921 et seq., and 15 U.S.C. § 1525.
« Navy: 10 U.S.C. § 5013.
- USCG: 14 U.S.C. § 141.

The NIC Executive Steering Committee consists of a representative
from each organization (Navy, NOAA, USCG).
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 Daily Sea Ice Edge Analysis and Forecast

* Daily Sea Ice Concentration Analysis and Forecast
* Daily Iceberg location (Arctic/Antarctic)

* Fractures, Leads, and Polynyas (FLAP) Analysis

and Forecast

* CONUS Ice Analysis: Great Lakes and Chesapeake

and Delaware Bays
 Climatological Outlooks
* Global Snow and Ice Monitoring
* Daily Imagery Analysis
* On-scene Ice Analyst

 Requirements: Nav
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ARCTIC

Thursday, March 26, 2015

ANTARCTIC
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¥ ~  NIC&National Strategy -
Navy, NOAA, CoastGuard | —

 Improve Awareness 7

 Broaden Partnerships

Crew members and scientists from the US Coast Guard ® McKenzie Funk
icebreaker Healy haul a buoy across the sea ice during a

° Stre N th en FO un d at| ona | deployment In the lead, BN3 Yeckley is on bear watch,
followed by SN Hafner the rescue swimmer, Dr. Pablo
S CI e n Ce Clemente-Coldn (pulling), and Dr. Dale Chayes steadying

the sled..
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Domestic Partnerships -

« National Snow and Ice Data Center
— Archives NIC data

— Co-generates the Multi-sensor Analyzed Sea Ice Extent (MASIE)
with NIC

« NASA - Goddard & Jet Propulsion Lab
— Algorithm testing and development
— NIC identified as early adopter for NASA SMAP mission

- Office of Naval Research
— Programs to enhance understanding of ice
— Provide analyzed imagery to support research efforts

 Naval Research Labs
— Evaluate the utility of new USN models
— Partner on projects for model development

 Bureau of Ocean Energy Management
- Partner on projects for improved sea-ice forecasting

* Rutgers University Global Snow Lab
— Climate Data Record (CDR) using NIC Blended Snow

* University of Washington — APL
— Coordination for IABP (funding and deployment)
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- International Partnerships

North American Ice Service (NAIS)

— Multi-agency partnership between U.S. National Ice Center (NIC),
Canadian Ice Service (CIS), and U.S.C.G. International Ice Patrol (IIP)

* International Arctic Buoy Program (IABP)

— Global participants working together to maintain a network of drifting buoys
in the Arctic Ocean

* International Ice Charting Working Group (IICWG)

— Promotes cooperation between the world’s ice centers on all matters
concerning sea ice and icebergs

«  WMO Expert Team on Sea Ice (ETSI)

— Formal coordination of sea ice activities on the level of WMO/IOC that
provides technical direction to the WMO Secretariat

«  WMO Global Cryosphere Watch — SnowWatch
— Promotes cooperation between the world’s snow observing nations
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~— North American lce Service

SHARED RESOURCES
Imagery Savings est > $1.6m/yr
Man Hour Savings (NIC) est > $ 50k/yr

SNBSS
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Local Expertise

Flexibility to pursue new products

Support Joint Missions

Contingency for Critical Products
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International Ice Charting Working Group

-

SHARED RESOURCES Ch!le was the first Southern
Hemisphere country to host the

ICWG annual meeting in 2014,

Sea Ice Analysis GIS Files

Man Hours

Local Expertise

Ice Reports

Imagery Savings

P — b — |
e oy In October 2014, Brazil was the
NIC, AARI and NMI are collaborating - a0 S first of the South American
in Antarctic Analysis Harmonization I = - countries to send personnel for
PY— a Vi i ice Analyst training at NIC.
INIC ice chart for 2013-05-02 I NMI ice chart for | AARlice chart for 2013-08-31 I ,. _,— > ® _— "~:-“-'"" ,‘»’q' i
SO “ - .‘ "-l
| g T 3
= o -
AARI/NIC ice chart for 2013-0'8-31/09-02 in ArcGIS ‘ T i
environment (color by CT) U NCLASS I F I ED
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Product Generation

- —

Arctlc Maritime Domain Awareness
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—  Integration with-Models -

CUSTOMERS & PUBLIC _
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NIC Analysis

Navy and NOAA Models

GLBb0.08-18.1 Ice Thickness: 2012_001

iiiiiii
CYIN] 0.0 ©
Redding o
6Hr Snow Amount(in) Ending Wed Apr 01 2015 2PM EDT
@ CWed Apr 01 2015 182) :'-""*e,,
V National Digital Forecast Database ;“f;

12z issuance Graphic created-Apr 01 8:26AM EOT e

Models provide forecast guidance
and NIC analysts incorporate real
time data to produce interpretive
analysis.

UNCLASSIFIED



=t ACNFS ICE FORECAST FOR 2014-03-18 0000 UTC +048HR o ACNFS ICE FORECAST FOR 2014-03-18 0000 UTC +048HR
B 10 tenths [ e
-9 - Sea Ice Concentration and Ice Drift B o Air Temperature Change
~10tenths —
E 7-8tenths 160°00"E 170°0'0°E 180°00" 170°00"W 160°0'0°W 150°0'0"W : 4c |00'?‘ﬂ"5 |70‘|l'l"ﬂ'5 ‘W"W |70’Y'I7"W |W9W'W |WE‘0'W
Ea-emmhs @ jz Y
2-4tenths f—
. B -3 tenths =«
-£°C
Surface Winds — o
[65°0'0"N D e [F65°0'0"N
65°0'0"N+ 65°0'0"N+
Mean Sea Level Pressure
. -~ P 60°0'0"N F60'0'0"N
Surface Air Temperature WV - v—
- S 2
3 \ 5 = PR
Sea Surface Temperature
55°0'0"N ‘-55'01"'“
55°0°0"N-{ 55°0°0"N-
Sea Ice Fraction
170°00°E 180°0°0" 170°00°W
Sea Ice TthkIICSS =r: ACNFS ICE FORECAST FOR 2014-03-18 0000 UTC +048HR =55 ACNFS ICE FORECAST FOR 2014-03-18 0000 UTC +048HR
| Ice Concentration Change Ice Thickness (m)
[ « | B
: 20': |l0"‘7'0"E |70'?'9'E 1!0"0‘0’ |70'|‘TI)'W lW'UA'O'W IWOA’O'W - 3 160°00"E 170°00"E 180°0°0" |70'?‘0"W (WUI"]'W |50"ﬂ"0'w
. ) vos - B s E ¥ —=
Ice Drift = .-
[ o 15
— 1
[ H65°0'0"N [7] 05 165°0'0"N
. oo ==y

Lead Area Opening Rate o]

Sea Surface Salinity

+60°0'0"N +60°0'0"N

60°0°0"N 60°0°0°N

Compressive Strength
of Sea Ice

F55°00"N Spit-ssooN

55°0°0"N

W

UNCLASSIFIED



~ACNFS derived product use at NIC

ACNFS 48-hr Sea Ice Fraction
Change [t48-t00]

Change detection from ACNFS

* Produce 1-7 day difference fields
» Difference layers more precise and
uniform

Model showing recession or melt in
sea ice fraction over the next 48hrs

ACNEFS 48-hr Sea Surface
Temperature Change [t48-t00]

Model showing advancement or growth
in sea ice fraction over the next 48hrs

* Can be difficult to mentally interpolate small
differences j ‘

. . F g
* Less prone to interpretation errors "
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U.S. National/Naval Ice Center

Arctic Sea Ice Coverage
10 Jul 2015

45°0'0"N

[_11-8/10ths coverage
[ 8-10/10ths coverage
B 30 day Ice Melt
Il 30 day Ice Growth

.~ July Median coverage

45°0'0"N

) T T T T
60°0'0"W 45°0'0"W 30°0'0"W 15°0'0"W 0°0'0" 15°0'0"E 30°0'0"E 45°0'0"E
Monthly sea ice median based on NSIDC 1972-2007 Climatological Study.
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D9 Icebreaking Operations 5-12 FEB 2012
Operation Taconite (Sector Sault Ste Marie) 21 Dec 2011
Operation Coal Shovel (Sector Detroit) TBD

Milestones

12 Dec - CGC Thunder Bay arrived from
D1(3USCG and2 Canadianicebrealers
v for winter)
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pl Ice Concentration Rese

Less Then 1 Tenth
1-3Tenths

46 Tenths

7-8 Tenths

910 Tenths

CGC HOLLYHOCK

mmd Ice Thickness
<2 inches
26 inches
612inches.

12-28 inches Source: National lce Center, 14 Feb 2012
> 28 Inches.

21 Dec - Operation Taconite commenced
(Sector Sault Ste. Marie) - start Extended
Shipping

27 Dec~ Last Salty departed the system
29 Dec-— St Lawrence Seaway closed
30 Dec - Welland Canal closed

18.Jan - Sog Locks closed (3 dzy
extension)

TBD - Operation Caal Shovel to
commence (Sector Detroit)

Operational Summary

Emergency| R!spoﬂse toVessels
WeekiToDat: o1

Urgent Comnuray Senics Reques
Week/ToDate

Facilitation of Navigation
Tier 1 Watenways Availability
Hi KToDate

Percentageopen

Tier 1 Waterway Closures
WeekToDate (]

Tier 1 Waterway Restrictions
Week/ToDate 00

Reqams ol
Made/Met - 00
ToDate 9
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B: 90%: <2"

C:70%:2-6"§
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USCG Dustrict 1
RADARSAT-2 Image
11 February 2015 1106 Z

Radarsat imagery Copyright 2015
MacDonalks. Dettwiler and Associates Lid.
Al Rghts Resarved

7

150°00'W 145°00'W

140°00'W
v o
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RADARSAT-2 imagery Copyright © 2014

and A LTD. All rights

U.S. National/Naval Ice Center
Annotated Ice Graphic

06 August 2014

Analyzed
- = = Estimated

RADARSAT-2.
RADARSAT-2.

.06 Aug 0236Z
.05 Aug 1640Z

A = 0-20% sea ice coverage
B = 20-40% sea Ice coverage
C = 40-60% sea ice coverage
D = 60-80% sea ice coverage
E = 80-100% sea ice coverage
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National/Naval Ice Center
PACER GOOSE Support

17 July 2011

RADARSAT 16 JULY
MODIS 17 JULY
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— ~USNIC Routine-Support

ICE ANALYSIS

Be: a
NATIONAL/NAVAL ICE CENTER
Analysis Week 19 Jul 2010
Data Souzces Date

U.S. National/Naval Ice Center

sl

I /NAVICECEN,
VLY /S aslaLT
L INES S/0/ B 66300 0%
GA4054NT/ 042405285
LINES 470/ BV €829 050/ 045
MM/ 0492357083

APARCOLANTL/ RETOC
/043 164604/ SRODIZNO/ 041 480 8

/04447 50E4/ STAOLINI/O4TO2 3D

120/ 631001M8/ 050 185083
2/ THI8 AN/ 02329 13E4/ TTEESINV O 498 18ET
FLAN/ O 1999 19E8 /TR BN 1/ DL A

COdRD

TR I4INE/ 07300
OSSS416EE/ 702 102N
Q4252 16RO/ TD4BA™
445K/ 01000 50¢
21ADSEA/ TP N2/ O

LINES16/0/0/7687
77391980/ 060524380,
Tas4 1388/

™ U')vs

3/ 70081605/ DIDALY TOZA428/ 063322
TI0416N0/ 083 2458

TIS08 SN/ DRS04 50K 1

YO SO AN OR S5 45 68
2624N0/020193782

AALING/Oz R s

ll- TASTAANS

L INES
ll\'lv‘
THALANNS

0140970¥3/ §TA430HE/
/ 6349 14939/ 027501 0W2/ S4391THO/ 038 1803WS/ 3§53 634N2 / 0424535142
59040/ 04908 SH WA/ SRR TRIND /044445908

TEEY/ 100 W s00000Ms / L TR0 ATIRATED-ED

e AT/ /

District 17:

June 04, 2012

UNCLASSIFIED

|
]

‘m».,,

“*




UNCLASSIFIED

— Mission Support —USCGC Polar Star ~

U.S. National Ice Center

Operation Deep Freeze - Operation Deep Freeze
12 January 2015 ° s 11 January 2015
EENEA 26 tontns. 41 Jan 2015
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U.S. National Ice Center
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15 February 2015
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= |CEX 2016 Preparation

uFoow 1UE"00W 00w raiad 140°00"W 138°00°W
1 1

U.S.Naval Ice Center
ICEX16 (Excercise)
24 February 2015

RADARSAT ........c......0245Z 24 Feb 2015
Ice Camp Selection

Forecasted Ice Drift

Forecasted Ice Drift 'E
#1 2518ZFeb NW 6nm #2 2518Z Feb NW Sam
26/18Z Feb NNW 14nm 26/18Z Feb NNW 16nm #1 72.35N 144.50W aprox 150nm from Deadhourse
27 18Z Feb SE 28nm 27 18Z Feb SE 26nm aprox size: 9x7nm ;
#2 72.05N 143.25W aprox 140nm from Deadhourse |
Forecasted Ice Drift aprox size: 8x12nm ’
T st M 54 25/182 Feb NW Snm #3 71.31N 143.27W aprox 115nm from Deadhourse |
* | 26118z Fep ENE 17nm 26/18Z Feb NNE 18nm S Bew Fofhi :
il bl 27 118Z Feb SSE 24nm #4 71.58N 146.56W aprox 100nm from Deadhourse |
|
4

aprox size: 14x10nm

1 1 1
152°00"W 150°00°W 146 00w HETOW



- ICEX 2016 Preparation
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U.S.Naval Ice Center
ICEX16 (Exercise) -
23 March 2015

Ice Camp Selection
02527 23 Mar 2015

7200°N

15TUN

® =24 Feb Posit

© =23 Mar Posit
@ = 48Hr Fcst Posit

25
[ INautical Miles

1
T100°N

THDON
1

1
WVON

TI00°N
1

'.

#1 72.35N 147.26W aprox 132nm from Deadhourse |
aprox size: 9x7nm Breaking Apart :

#2 72.07N 14553W aprox 114nm from Deadhourse
aprox size: 8x12nm Breaking Apart

#3 71.36N 145.185W aprox 95nm from Deadhourse |
aprox size: 14x10nm Breaking Apart

#4 71.58N 149.15W aprox 97nm from Deadhourse
aprox size: 14x10nm Breaking Apart

# 73.13N 14555W aprox 174nm from Deadhourse
aprox size: 14x10nm

# 7258N 143.14W aprox 180nm from Deadhourse

aprox size: 14x10nm

T200°N
L

[

.". \ B ]
\ |_ arrow |

1
@o0N

1800Z 24 Mar 15 Position Forecast

#1 NW 7nm 72.40N 147 41W
#2 NW 8nm 72.12N 146.16W
#3 NW 11nm 71.40N 14549W
# NW 9nm 72.06N 149.26W
# NW 12nm 73.13N 145.54W
# NW 10nm 72.59N 143.13W

T 1
1BEOOW 156°00'W

T
HEQOW "
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T290°N
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12 Hour Forecast Ice Drift
1800Z 31 March

#1 NW 3nm
#2 NW  3nm
BW 5nm
# WNW 4nm

# NW  8nm

| #6 NW  Sam  72.50N 145.37W [~/ L

72.38N 149.46W |
72.13N 148.12W o
71.37TN 147.06W 7
7207N151.37W [
7317N 148.21W [

138°00"W 136°00W 134°00W

U.S.aallceCeter
ICEX16 (Exercise)
31 March 2015
Ice Camp Selection

RADARSAT ................02247 31 Mar 2015
RADARSAT .....cuueeeas 0253Z 30 Mar 2015

=24 Feb Posit

= 31 Mar Posit
= 12Hr Fcst Posit

25
 E— INautical Miles

#1 72.35N 148.34W aprox 132nm from Deadhourse
aprox size: 10x4nm Breaking Apart

#2 72.10N 148.06W aprox 108nm from Deadhourse
aprox size: 7x19nm Breaking Apart

#3 71.35N 146.58W aprox 77nm from Deadhourse
aprox size: 7x3nm Breaking Apart

#4 72.03N 151.25W aprox 113nm from Deadhourse
aprox size: 8x5nm Breaking Apart

# 73.13N 147.55W aprox 168nm from Deadhourse
aprox size: 12x13nm

# 72.56N 145.25W aprox 161nm from Deadhourse
aprox size: 9x9nm

1
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1 1 1 1 1
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